Dermal melanophages in the upper dermis are commonly seen in many inflammatory skin diseases. Not only clinically hyperpigmented conditions but also hypopigmented and nonpigmented lesions show the presence of melanophages which cannot always be correlated with the clinical appearance of the skin lesions. Several hypopigmented lesions do show melanophages as do some cases of vitiligo. However, the common understanding is that in clinically hyperpigmented lesions, especially dermal melanoses, melanophages are found in the upper dermis in great abundance. Most clinical studies and even histopathology reports mention only the presence of dermal melanophages without any quantification of the amounts of melanin in the dermis.
using it in various conditions in which dermal melanophages were seen on histological examination.
metHodology
This is a retrospective study in which a semi-objective scale was applied to evaluate dermal melanophages. One hundred consecutive biopsies of various inflammatory skin diseases in patients of brown skin that had mentioned the presence of melanophages in the dermis in the histopathology report were retrieved and studied by a dermatopathologist who was blinded to the clinical and histopathological diagnoses. A numerical score using the scoring system was assigned to each biopsy. One hundred cases studied were analyzed based on their clinical appearance and histological diagnoses into three broad groups. Group 1 was clinically hyperpigmented lesions, Group 2 was clinically hypopigmented lesions, and Group 3 was a miscellaneous group which included diseases as diverse as vesiculobullous diseases, psoriasis, and lichen planus. The group with hyperpigmented lesions was subdivided into those with dermal melanosis and those with predominantly epidermal hypermelanosis. The dermal melanotic conditions were divided further into those with interface dermatitis with dermal melanosis and frictional/photomelanosis and dermal amyloid deposition with dermal pigmentation.
Description of the scale for evaluation of dermal melanophages
Three parameters were considered: 1. Grade (visualization of melanophages at various magnifications) Grade 3: More than half of the melanophages in the section seen at low power, i.e., ×40 magnification [ Figures 1 and 2 ].
• Grade 2.5: Few melanophages seen at ×40 Using this scale, the score would range from a minimum of 3 to a maximum of 10. 
Results
A variety of skin diseases were included in this study which could be broadly grouped into hypopigmented (10 cases, average score 4), nonpigmented interface diseases (20 cases, average score 6.66, miscellaneous nonpigmented dermatosis (17 cases, average score 5.3), and hyperpigmented (53). The hyperpigmented group was subdivided into those that were known to show predominantly epidermal melanin (13 cases, average score 4.58) and those who have predominantly dermal melanin following interface dermatitis (29 cases, average score 8.67) and dermal melanosis without interface dermatitis (11 cases, average score 6.18).
High scores of 8-10 were seen in dermal melanoses that are associated with interface changes such as lichen planus pigmentosus, fixed drug eruption, and pigmenting lichen planus and pigmented discoid lupus erythematosus (DLE). These were considered to be significant as interface dermatitis is associated with incontinence of melanin and presence of numerous melanophages in the papillary dermis.
Intermediate scores of 6 and 7 were seen in frictional and macular amyloidosis where the numbers of melanophages as well as size and grade are lower than in the above group.
Low scores of 3-5 were considered insignificant and were seen in epidermal hypermelanotic conditions such as acanthosis nigricans and idiopathic eruptive macular pigmentation (IEMP) as well as in hypo-and de-pigmented conditions and varied nonpigmented skin diseases. Table 1 gives the breakup of the cases with the diagnoses, number of cases, and average melanophage score for each diagnosis. Figure 6 gives the average score of clinically hyperpigmented conditions.
discussion
Finding of melanophages in the upper dermis in inflammatory diseases is common and may be seen even in normal skin.
Melanophages have been described in clinically normal facial skin of patients with melasma. [1, 2] What if any is the relevance of finding melanophages in the dermis. How does one assess and quantify their presence and relate them to the clinical appearance of the lesions and the known pathophysiology of the disease. Most biopsy reports just mention the presence of melanophages in the upper dermis without much information regarding their number, size, degree of pigmentation or distribution in the dermis.
Two recent studies of lichen planus pigmentosus in Indian patients have attempted to grade the dermal melanophages seen in their patients but without any comparison with other inflammatory dermatoses. The presence of melanophages was seen in all cases in both the studies, and in the first study, Sharma et al. [3] categorized melanophages as mild (<10 melanophages/high power field (×400 magnification), moderate (10-20 melanophages/high power field, and severe (more than 20 melanophages/high power field). There was no attempt to quantify the total presence of melanophages in the biopsy. In the second study, Bhat et al. [4] just classified melanophages as conspicuous and nonconspicuous.
The scale we have described is a simple semi-objective histological scale for the quantification of dermal melanophages that takes into account three factors. The grade is the visualization of melanophages at various magnifications which records the overall extent and melanization of the melanophages. Larger and more darkly pigmented melanophages can be seen at lower magnifications and are significant reflecting the pathophysiology of the disease. The distribution quantifies the extent and number of melanophages, and the size and degree of melanization are the microscopic evaluation of the melanophages focally at high power. The range of scores is from 3 to 10. A drawback of this scale is that even if a single small poorly pigmented melanophage is present in the sections as is often seen in clinically normal skin or in a depigmented condition like vitiligo, the score would still be 3.
Assuming that more the quantum of melanophages in the dermis more hyperpigmented, the lesion would be clinically, we attempted to correlate the dermal melanophage scores with the clinical appearance of the lesions biopsied and also correlate with the known pathophysiology of the condition. Thus, hyperpigmented conditions that are known to have prominent dermal melanophages should score high on the described scale, and those hyperpigmented conditions that are primarily due to epidermal hyperpigmentation should have lower scores.
Clinically hyperpigmented conditions such as lichen planus pigmentosus, fixed drug eruption, and pigmenting lichen planus and pigmenting DLE which are interface dermatitis and are known to have numerous dermal melanophages (pigment incontinence) had high scores of 8-10, with an average score of 8.67. On the other hand, active lesions of lichen planus and DLE which were clinically not hyperpigmented had lower scores with an average of 6.66, reflecting fewer melanophages and more inflammatory infiltrate.
Frictional melanoses and macular and lichen amyloidosis show dermal melanophages without interface changes. This clinically hyperpigmented group had lower average scores of 6.18. This lower score may be attributed to the larger number of lichen amyloidosis cases which had low scores because of localized dermal melanophages.
Hypermelanoses, on the other hand, which are known to have predominantly epidermal hyperpigmentation (brown color clinically and accentuation of pigment on Wood's lamp examination) and include acanthosis nigricans, Becker's nevus, and IEMP, showed very low scores of 4.58 which was comparable to 4.05 for hypopigmented lesions such as Thus, our scale for estimation of dermal melanophages appears to correlate well with the known clinical and histopathological findings in various inflammatory diseases with high scores for dermal melanoses and low scores for epidermal hypermelanotic conditions.
Scores of 8-10 may be considered as significant and indicate the presence of numerous heavily pigmented dermal melanophages that contribute to slaty-gray or dark brown-black pigmentation seen clinically. Scores of 3-5 are nonsignificant and the small poorly pigmented focally distributed dermal melanophages may be considered as incidental. An intermediate score of 6 and 7 needs clinicopathological correlation and may be seen in frictional melanoses.
There are two clinical situations where application of this scale would be of use.
Epidermal hypermelanotic conditions such as IEMP
where there is prominent epidermal melanin with papillomatosis and minimal or absent melanophages in the upper dermis. In the past, inclusion of the presence of dermal melanophages as one of the diagnostic criteria for IEMP [5] has created confusion as several cases that appear to be dermal melanoses have been included under IEMP [6] and it has been suggested that presence of significant dermal melanophages should be against the histopathological diagnosis of IEMP. [6] A recent paper reiterated this and suggested the use of the histological scale described here for assessing whether the presence of dermal melanophages was significant or not in diagnosis of IEMP. [7] Our study had two cases of IEMP whose average score was 3 which was less than the average of three cases of vitiligo whose average score was 3.67. This strengths the contention that dermal melanophages are not seen in IEMP and if seen are very few, small, and of no diagnostic consequence being less in number and extent than even in a depigmented condition such as vitiligo 2. Slaty-gray melanoses such as lichen planus pigmentosus, Riehl's melanosis, ashy dermatosis, and fixed drug eruptions necessarily show high scores of dermal melanophages (8-10). Large plaque parapsoriasis and morphea may also at times show several melanophages in the upper dermis and may be confused with the above conditions both clinically and histologically. In the absence of active interface changes, a high dermal melanophage score helps in confirming the diagnosis of slate-gray melanoses, and on the other hand, a low score is a pointer against the diagnosis.
The limitations of this study are the following: a) This proposed histological scale needs to be validated by different observers with evaluation of interobserver variation and repeatability of the scores. b) By itself, the score of dermal melanophages does not always correlate with the clinical perception of pigmentation of the lesion that is biopsied and several hypo-to normo-pigmented lesions also demonstrate a dermal melanophage score albeit a lower score. Therefore, a study that includes correlation between the clinical appearance and histological melanophage scores will further add to the validity/utility of this proposed score
conclusions
We describe a simple to use (with some practice it takes <30 s to assign a score) semi-quantitative histological scale for the assessment of dermal melanophages in inflammatory skin diseases. This scale can be used to determine the significance of dermal melanophages in inflammatory skin diseases. High scores of 8-10 are significant and are seen in dermal melanoses that follow interface dermatitis. Other dermal melanotic conditions such as frictional melanosis and macular amyloidosis have intermediate scores of 6-7. Low scores of 3-5 are not significant and are seen in epidermal hypermelanoses, hypopigmented conditions, and other varied nonpigmented dermatoses.
Further studies are desirable to establish the validity of this scale which would test the repeatability, interobserver variance, and correlation with the clinical perception of skin color.
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